SUMMARY Two cases, both children, are described, in which there was a return of the electroencephalogram after a period of electrocerebral silence. One child survived for six weeks. Electroencephalographic technique and instrumentation adequately excluded non-cerebral potentials as a source of confusion in the second case. Hypothermia and drug overdosage, known to reversibly depress the electroencephalogram, were not present in either case. The return of EEG activity was associated with improvement in neurological status. It is concluded that the EEG should always be repeated after electrocerebral silence before the determination of cerebral death, and that the applicability of adult criteria of brain death to children is questionable.
The recent survey of the American EEG Society's Ad Hoc Committee on EEG Criteria for the Determination of Cerebral Death (Silverman, Masland, Saunders, and Schwab, 1970) revealed no acceptable example of recovery of cerebral function after a truly isoelectric electroencephalogram (EEG) except for three cases involving massive drug overdosage (Bird and Plum, 1968) . No consensus was reached on the time electrocerebral silence should last before irreversibility can be concluded, so the Committee recommended that the EEG be repeated within 24 hours. They stated that this 'conservative' recommendation was necessary since the maximum revival time after an anoxic insult in the human being is not known. Becker, Robert, Nelson, and Stern (1970) , question the requirement that a period of 24 hours must always elapse, and note that in order to provide well-perfused organs for donation it may be urgent to declare certain patients cerebrally dead short of this time span.
The necessity for repeating the EEG after an initial isoelectric record has been recently demonstrated in this laboratory. In two cases, both children, there was apparent return of cerebral electrical activity 24 hours after 'electrocerebral silence'. Follow-up EEGs showed persistence of activity in one of these children who survived for six weeks.
CASE 1
A 5 year old boy had been well until three months before admission, when he became easily fatigued and anorexic. Jaundice and dark urine followed and resulted in hospitalization locally. His liver was enlarged and tender, and tests of liver function revealed a rise in bilirubin to 10 3 mg/100 ml., an alkaline phosphatase of 7-8 units, total protein of 8-4 gm/100 ml., with 2-8 of that albumin, and an SGOT of 10,000 units. After transfer to the Indiana University Medical Center he failed to improve and became irritable and less communicative. He became confused and agitated. Neurological examination revealed rigidity of the lower extremities, bilateral ankle clonus, and Babinski signs. A beating tremor (asterixis) was observed. Despite several exchange transfusions the child's condition continued to deteriorate and on the 12th day after transfer he was discovered in coma, with dilated and fixed pupils. One Neither scalp nor extracranial leads in case 2 showed any activity spontaneously or on stimulation (pain, sound, or light) during the first EEG. The second record 24 hours later showed activity confined to the scalp leads reminiscent of the fast activity present in case 1. Moreover, two subsequent EEGs showed even more activity with sharp waves and theta rhythms. There had been no hypothermia in case 2 at the time of the initial record (which may reversibly depress cerebral activity) and drugs were evidently not a factor, since levels of Dilantin and phenobarbitone were not high. Anaesthetic doses of central nervous system depressants were clearly not implicated in this recovery from electrocerebral silence.
The return of activity to the EEG correlated with clinical improvement in each case, with return also of muscle tone and reflexes. Actually in case 2 the improvement in the child's neurological status was preceded by recovery of the EEG. This coincidence of EEG and clinical improvement provides indirect evidence for the validity of the EEG findings.
Technical considerations in EEG recordings have been emphasized by Silverman, Saunders, Schwab, and Masland (1969) , and Silverman et al. (1970) and rightly cast doubt upon several reports of recovery after isoelectric EEGs. Lindgren, Petersen, and Zvetnow (1968) have reported such a case but in their illustrations they do not indicate they used a sensitivity setting which was adequate to exclude activity in the initial record. This objection is not applicable in our two cases, although an extracranial monitor was not used in case 1.
Surprisingly, slow waves were not the first activity to return in our cases, but rather frequencies of 10 to 18 Hz. Bursts at this frequency are present in the immature brain and occasionally tonic seizures are accompanied by similar activity. Rhythm of this type may be recorded in the malformed brain of holoprosencephaly, but voltage is much higher (DeMyer and White, 1964) . It is conceivable that the fast activity in case 2 represented seizure activity since the child had a history of attacks.
The several reports concerning the criteria for the determination of brain death make no distinction between adults and children (Harvard Medical School, 1968) , despite known differences in their response to hypoxic insults (Windle, 1964) . It may be the lessened susceptibility of the child's brain to anoxia which permitted an apparently reversible depression of cerebral electrical activity in the two cases reported. Until further experience with the determination of brain death in children is acquired, criteria accepted for adults should not be presumed to be valid.
